A novel actinobacterial strain, 3-wff-81 T , was isolated from interfacial sediment of the eutrophic Taihu Lake in Jiangsu Province (China) and subjected to polyphasic taxonomic characterization. The strain formed pale orange-pigmented colonies comprising rod-shaped cells on R2A agar. Phylogenetic analysis based on the 16S rRNA gene sequences showed that strain 3-wff-81 T belonged to the genus Geodermatophilus, with Geodermatophilus soli PB34 T (99.1 % similarity) and Geodermatophilus terrae PB261 T (98.3 % similarity) as closest relatives. The major fatty acids were 16 : 0 iso, 15 : 0 iso, 17 : 1v8c and 14 : 0 iso. The predominant menaquinones were MK-9(H 4 ) and MK-9. Polar lipids were diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol and phosphatidylinositol mannosides. The genomic DNA G+C content was 73.2 mol%. DNA-DNA relatedness values with G. soli PB34 T and G. terrae PB261 T were 42.8 % and 39.6 %, respectively. Based on the physiological, biochemical and chemotaxonomic data, it is proposed that strain 3-wff-81 T represents a novel species named Geodermatophilus taihuensis sp. nov. with 3-wff-81 T (5CGMCC 1.12303 T 5NBRC 109416 T ) as the type strain.
The family Geodermatophilaceae was first referred to by Normand et al. (1996) and formally described in 2006 (Normand, 2006) with the type genus Geodermatophilus and also containing the genera Blastococcus (Ahrens & Moll 1970) and Modestobacter (Mevs et al. 2000) . The genus Geodermatophilus embraces the type species Geodermatophilus obscurus from soil (Luedemann, 1968 ) and other species including Geodermatophilus ruber from rhizosphere soil of a medicinal plant (Zhang et al., 2011) , Geodermatophilus nigrescens from a dry-hot valley (Nie et al., 2012) , Geodermatophilus telluris from desert sand (Montero-Calasanz et al., 2013) , Geodermatophilus soli and Geodermatophilus terrae from grass soil (Jin et al., 2013) , etc.
A novel pale orange-pigmented bacterium, designated 3wff-81 T , was isolated when the bacterial community in sediments from Taihu Lake in Jiangsu Province, China, was studied. A sample was collected from the surfacial sediment layer of Taihu Lake (31 u 27.0339 N 120 u 02.2559 E) on March 26, 2011. For bacterial isolation, serially diluted sediment samples were spread onto plates of R2A medium (yeast extract, 0.5 g; tryptone, 0.5 g; casein hydrolysate, 0.5 g; glucose, 0.5 g; soluble starch, 0.5 g; K 2 HPO 4 , 0.3 g; MgSO 4 . 7H 2 O, 0.05 g; sodium pyruvate, 0.3 g; agar, 15 g; distilled water 1 l; pH 7.2) and incubated at 28 u C for 1 week. A single colony of strain 3-wff-81 T was picked and routine cultivation was conducted at 28 u C on R2A.
PCR amplification of the 16S rRNA gene was carried out using the bacterial universal primers 27F (59-GAGA-GTTTGATCCTGGCTCAG-39, Escherichia coli positions 27-46) and 1495R (59-CTACGGCTACCTTGTTACGA-39, E. coli positions 1476-1495). The PCR procedure was 94uC (3min) -[94uC (45s) -58 u C (45s) -72 u C (2min)] (30 cycles) -72 u C (10min) -4 u C holding. An almost-complete sequence (1442 bp) was obtained with an ABI 3730 XL 96-capillary sequencer (Applied Biosystems). The identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the EzTaxon server (Kim et al., 2012) . Phylogenetic trees were reconstructed by using the neighbour-joining (Saitou & Nei, 1987) , minimum-evolution (Rzhetsky & Nei, 1992) and maximum-parsimony algorithms available in MEGA5 (Tamura et al., 2011) after multiple alignment of data by CLUSTAL W (Thompson et al., 1994) . A phylogenetic tree was reconstructed, using the neighbour-joining method, from evolutionary distances computed using the Kimura two-parameter method (Kimura, 1980) . The reliability of the tree topology was evaluated by bootstrap analysis (Felsenstein, 1985) of 1000 replicated datasets.
Strain 3-wff-81 T showed 16S rRNA gene sequence similarity values of 99.1 % and 98.3 % with G. soli PB34 T and G. terrae PB261 T (Jin et al., 2013) , respectively; but shared less than 96 % sequence similarity with the other related type strains. Sequence similarity values of 94.8 % with respect to Blastococcus jejuensis KST3-10 T (Lee, 2006) , 94.3 % to G. ruber CPCC 201356 T (Zhang et al., 2011) , 94.1 % to G. obscurus DSM 43160 T (Luedemann 1968 ), 93.4 % to G. nigrescens YIM 75980 T (Nie et al., 2012) and 92.2 % to G. telluris DSM 45421 T (Montero-Calasanz et al., 2013) were determined. From the neighbour-joining tree (Fig. 1) , the cluster in which strain 3-wff-81 T is located branched off deep, within the genus Geodermatophilus and with 100 % bootstrap support for a joint cluster with G. soli and G. terrae and 91 % with G. soli. The minimumevolution and maximum-parsimony trees ( Fig. S1 available in IJSEM Online) showed essentially the same topology.
Cellular morphology was observed under an Olympus light microscope at 61000 magnification with cells grown for 2 days at 28 u C on R2A agar. Motility of cells was examined on semisolid R2A with 0.6 % (w/v) agar. Growth at 4, 20, 28, 37 and 50 u C and pH 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 8.5 and 9.0 was investigated after 7 days of incubation. The pH of R2A broth was adjusted by adding 1 M NaOH or 1 M HCl. NaCl tolerance was tested in R2A broth supplemented with 0-5.0 % NaCl (w/v) at 1 % intervals after 7 days of incubation. Flexirubin type pigments were detected by flooding a small mass of bacterial cells with 20 % KOH according the minimal standards described by Bernardet et al. (2002) . Utilization of carbon and energy sources was investigated in a basal medium containing (l 21 ): 1 g (NH 4 ) 2 HPO 4 , 0.3 g K 2 HPO 4 , 0.05 g MgSO 4 . 7H 2 O, 0.2 g yeast extract, pH 7.2. Carbon substrates were added at a concentration of 0.5 % (w/v). After 7 days of incubation, bromothymol blue (0.1 %, v/v) was used as an indicator to test the production of acids. Hydrolysis of starch (1 %, w/ v), casein (1 %, w/v), Tween 80 (1 %, v/v), CM-cellulose (1 %, w/v) and egg-yolk (3 %, v/v) were tested using R2A as the basal medium. Other physiological and biochemical properties such as Gram reaction, oxidase and catalase activities, methyl-red reaction, glucose oxidization/fermentation, nitrate reduction, denitrification, production of H 2 S, gelatin liquefaction, lipase and urease activities were investigated according to the standard methods of Dong & Cai (2001) .
Pale-orange-pigmented colonies of strain 3-wff-81 T about 1 mm in diameter were formed on R2A agar after incubation for 72 h at 28 u C. Colonies were opaque with a moist surface. Cells of the isolate were Gram-reactionpositive, rod-shaped and motile. Detailed physiological and biochemical characteristics of the strain are given in Table  1 and in the species description. As shown in Table 1 , the isolate was oxidase-negative, just like all type strains of species of the genus Geodermatophilus, including G. soli and G. terrae, with the exception of G. obscurus. The strain was positive for nitrate-reduction, just like G. soli but unlike G. terrae. Positive catalase activity, growth at 37 u C and NaCl-intolerance (,3 % (w/v)) distinguished it from the closely related G. soli and G. terrae. Other details also showed differences, such as glucose fermentation and assimilation of carbohydrates.
Genomic DNA was extracted according to the method of Marmur (1961) from cells cultured for 2 days in R2A broth. The G+C content of the DNA was determined by HPLC of deoxyribonucleosides by using the method of Mesbah et al. (1989) . The DNA G+C content of strain 3wff-81 T was 73.2 mol%, identical with that of G. soli PB34 T , close to but different from the values of the other related taxa as indicated in Table 1 . Genomic relatedness between strain 3-wff-81 T and its most closely related phylogenetic neighbours G. soli PB34 T and G. terrae PB261 T were determined by DNA-DNA hybridization carried out with denaturalization speed in liquid phase for molecular hybridization. The hybridization values were 42.8 % and 39.6 % respectively, indicating that the isolate was a different species from G. soli and G. terrae.
Polar lipids were extracted and analysed by two-dimensional TLC based on the procedure of Minnikin et al. (1977) . The polar lipid profile of strain 3-wff-81 T contained diphosphatidylglycerol (DPG), phosphatidylethanolamine (PE), phosphatidylinositol (PI) and phosphatidylinositol mannosides (PIM) (Fig. S2) and was different from those of the other taxa as shown in Table  1 . Phospholipid composition has been used as a key chemotaxonomic marker in the delineation of actinomycete genera or genus groups (Lee, 2006) . Strain 3-wff-81 T could be readily differentiated from the type strains of G. soli and G. terrae by the absence of PME and the presence of PIM; and differentiated form the other type strains of species of the genus Geodermatophilus (Table 1) .
Menaquinones were isolated and determined according to the methods of Collins (1985) . The predominant menaquinones of strain 3-wff-81 T were MK-9 (H 4 ) and MK-9, with a ratio between MK9 (H 4 ) and MK-9 of 2.58 : 1.
The cellular fatty acid methyl esters were prepared and analysed according to the instructions of the Microbial Identification System (MIDI) version 6.1, using cells grown in R2A broth for 2 days at 28 uC. The fatty acid profiles were compared with the ACTIN1 database provided with the software. Results showed that the major cellular fatty acids (.5 %) of strain 3-wff-81 T were 16 : 0 iso (28.9 %), 15 : 0 iso (23.0 %), 17 : 1v8c (11.6 %) and 14 : 0 iso (6.1 %), distinguishing it from the related G. soli PB34 T and G. terrae PB261 T ( Table 2 ). The quantitative fatty acid data were all compared under the same experimental conditions in this study.
Based on the phenotypic and genotypic data presented above, the novel isolate 3-wff-81 T represents a novel species in the genus Geodermatophilus, for which the name Geodermatophilus taihuensis sp. nov. is proposed.
Description of Geodermatophilus taihuensis sp. nov.
Geodermatophilus taihuensis (tai.hu.en9sis. N.L. masc. adj. taihuensis of or pertaining to Taihu Lake, the source of the sediment from which the type strain was isolated).
Cells are aerobic or microaerophilic, Gram-reaction-positive, single rods about 0.7-0.861.9-2.0 mm and motile. Oxidase-negative and catalase-positive. Colonies grown on R2A agar plates are circular, pale orange, opaque and about 1.0 mm in diameter after incubation at 28 uC on R2A agar. Growth occurs at 4-37 u C (optimum, 28 u C), at pH 6.0-9.0 (optimum, 7.0) and with 0-3 % NaCl (optimum, 0 L-arabinose, D-ribose and glycerol. Can utilize riboside, Lcysteine and glutamic acid, but acid formation is negative. Cannot utilize raffinose, mannitol, D-sorbitol or glycine. Urease is present but lipase is absent. The predominant menaquinones were MK-9(H 4 ) and MK-9. Polar lipids consist of diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol and phosphatidylinositol mannosides. The major cellular fatty acids (.5 %) of strain 3-wff-81 T are 16 : 0 iso, 15 : 0 iso, 17 : 1v8c and 14 : 0 iso.
The type strain is 3-wff-81 T (5CGMCC 1.12303 T 5NBRC 109416 T ), isolated from the surfacial sediment of Taihu Lake in Jiangsu Province, China. The G+C content of the genomic DNA of the type strain is 73.2 mol%.
